Proteomic profiling of cellular responses to Carvedilol enantiomers in vascular smooth muscle cells by iTRAQ-coupled 2-D LC-MS/MS.
Carvedilol is a third-generation beta-blocker, with the S-enantiomer being more active than the R-enantiomer. Clinically, it has been used in the treatment of hypertension, congestive heart failure and angina pectoris. Each enantiomer of Carvedilol exhibits differential pharmacological effects. However, the cellular effects of individual enantiomer are not well understood. To gain insights into how each enantiomer affects cells, we analysed differential protein expression levels in vascular smooth muscle cells (A7r5) incubated separately with S- and R-Carvedilol by iTRAQ-coupled 2-D LC-MS/MS approach. Thirteen proteins were identified with statistically significant changes in cells incubated with S-Carvedilol, while the changes of most proteins incubated with R-Carvedilol were less significant. Among these proteins, actin in aortic smooth muscle (ACTA2), calmodulin, S100-A6, S100-A10, S100-A11, thioredoxin, lactadherin and heat-shock protein 105 kDa were found to be closely relevant with the clinical effects of Carvedilol. Furthermore, the changes in protein levels were validated by Western blot. Our findings thus provided molecular evidence on a comprehensive protein profile on Carvedilol-cell interaction, which may shed new light in molecular events underlying Carvedilol treatment.